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IMPROVED BATTERY PACK 


Field of the Invention 

5 This invention relates in general to a battery pack for providing power to 

electronic devices such as hand-held computers, wireless telephones, personal digital 
assistants, and the like. 

Background of the Invention 

10 Li recent years, growing numbers of personal electronic devices, such as 


p wireless telephones, personal digital assistants, hand-held personal computers, pagers, 

pj and the like are used extensively for business, education, and leisure. A well-known 

M= limitation affecting the use of such personal electronic devices is the amount of battery 

y 

y capacity available to the electronic device, and the fragility of the physical connection 

15 of battery packs to the electronic devices to which they are attached. 

O Most hand-held electronic devices, such as wireless telephones and 
personal digital assistants, either have an extemally mounted battery pack, or a battery 

2 compartment in which a small battery is inserted. For electronic devices, such as 

111 wireless telephones, that require significant power during use, larger battery packs are 


20 most often required. Typically, relatively large battery packs are connected to the back 
side of wireless telephone casing. The battery pack is typically manufactured so that 
when the battery pack is connected to the back side of the wireless telephone, the 
battery pack itself becomes an integral portion of the casing of the wireless telephone. 
However, in most cases, a latch mechanism for removing the battery pack from the back 

25 side of the casing is present such that disengaging the latch mechanism allows the 
battery pack to be removed. A problem with such battery pack designs is that the 
battery pack often becomes disconnected from the electronic device if the electronic 
device is dropped or if the extemal latching mechanism is inadvertently disengaged. 
For example, if the electronic device is placed in the pocket of the user, the battery- 
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latching mechanism is often disengaged when the latching mechanism comes into 
contact with other objects, such as automobile keys, causing the battery pack to separate 
from the electronic device. Moreover, with such external battery pack designs, often 
the latching mechanism becomes wom from extended use that allows the battery 
5 contacts between the battery pack and the contacts of the electronic device to lose 
electrical connectivity if the electronic device is vibrated or dropped. 

It is with respect to these and other considerations that the present 
invention has been made. 


Summary of the Invention 

^10 hi accordance with the present invention, the above and other problems 

O are solved by an improved battery pack. The battery pack of the present invention is 

si used for powering a hand-held portable electronic device such as a wireless telephone, 

J hand-held personal computer, or personal digital assistant. The battery pack includes a 

W generally rectangular battery cell where the battery cell has an upper surface and a 

CP 

15 lower surface, a length, a width and a thickness suitable for insertion into a hand-held 
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portable device. The battery pack includes a battery cell casing for enclosing an outer 
perimeter of the battery cell, and the casing has a width equal to the thickness of the 
battery cell. A pair of locking latches for latching the battery pack to the hand-held 
portable electronic device are included and the first locking latch of the pair of locking 

20 latches is defined along a first side of the battery cell and a second locking latch of the 
pair of locking latches is defined along a second side of the battery cell opposite the first 
locking latch. A locking latch catch is defined along an outer edge of each of the first 
and second locking latches for engaging latching detents defined within the interior 
casing of the hand-held electronic device for securing the battery pack within the 

25 electronic device. 

The first and second locking latches comprise an elongate member 
having a first end and a second end. The first end is attached to a portion of the battery 
cell casing and the second end is attached to the battery cell casing and spaced-apart 
relation to the first end such that a clearance is formed between an inner surface of the 
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locking latch member and an outer surface of the battery cell casing between the 
connection points of the first and second ends of the locking latch member. The locking 
latches are deformable so that the locking latches may deform inward toward the outer 
surface of the casing between the connection points of the locking latches to the casing 
so that an outer surface of the locking latches and the locking latch catches may pass by 
an inner surface of the latching detents. 

The battery pack includes an electrical battery contact disposed along an 
outer perimeter of the battery cell for electrical contact with a mating contact defined 
within the interior of the electronic device. 

According to one aspect of the invention, the battery pack has a length of 
about 90 millimeters. The width of the battery pack is about 40 millimeters, and the 
thickness of the battery pack is about 4.5 millimeters. The battery cell casing is 
preferably comprised of a polycarbonate material. 

The battery cell may be a variety of acceptable battery cells for providing 
electrical power to the electronic device, including lithium ion cells and lithium 
polymer cells. 

These and other features and advantages, which characterize the present 
invention, will be apparent from a reading of the following detailed description and a 
review of the associated drawings. It is to be understood that both the foregoing general 
description and following detailed description are exemplary and explanatory only and 
are not restrictive of the invention as claimed. 

Brief Description of the Drawings 

Figure 1 is a top plan view of a battery pack showing integrated battery 
locking latches and integrated battery contacts of the present invention. 

Figure 2 is a perspective view of the front side of the bottom half of a 
wireless telephone with a battery pack of the present invention partially inserted. 

Figure 3 is a perspective view of the back side of the bottom half of a 
wireless telephone with a battery pack of the present invention partially inserted. 
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Figure 4 is a partial perspective view of the back side of the bottom half 
of a wireless telephone with a battery pack of the present invention fully inserted and 
showing a partial view of a battery cover for attachment to the wireless telephone and 
for covering the battery pack. 

5 Detailed Description of the Preferred Embodiment 

The following description of an embodiment of the present invention is 
made with reference to the above-described drawings wherein like numerals refer to 
like parts or components throughout the several figures. The present invention is 
directed to an improved battery pack for powering an electronic device, such as a 

10 wireless telephone, personal digital assistant, hand-held personal computer, pager, and 
the like (hereinafler "electronic device"). 

Figure 1 is a top plan view of a battery pack showing integrated battery 
locking latches and integrated battery contacts of the present invention. The battery 
pack 100 includes a thin, light-weight battery 110 constructed in a generally rectangular 

15 shape, as shown in Figure 1, for insertion into an internal compartment of an electronic 
device 105, such as a wireless telephone. Preferably, the battery pack has a length of 
about 90 millimeters. The width of the battery pack is about 40 millimeters, and the 
thickness of the battery pack is about 4.5 millimeters. The battery pack 100 includes a 
battery cell 110 suitable for providing power to an electronic device 105, as described 

20 above. Suitable batteries 110 include lithium ion batteries and lithium polymer 
batteries. 

Battery contacts 125 are integrally constructed in the upper right-hand 
comer of the battery pack 100. The battery contacts 125 are constructed for providing 
electrical connectivity between the battery pack 100 and corresponding mating 
25 electrical contacts (not shown) located in the interior of a wireless device 105, such as a 
wireless telephone. As should be understood by those skilled those in the art, the 
battery contacts 125 may be located in different locations on the battery pack 100 as 
required by the differing design characteristics of wireless devices in which the battery 
pack 100 will be inserted. 


4 


The battery cell 110 is encased in a battery casing 120, which is 
preferably constructed from a light-weight polycarbonate material. The width of the 
battery casing is equal to the thickness of the battery cell 110. On each side of the 
battery pack 100, a battery locking latch 130 is integrated with the battery casing 120 
for latching the battery pack 110 to the interior of an electronic device 105, such as a 
wireless telephone. The battery locking latches 130 may be constructed from the same 
material from which the battery casing 120 is constructed, and preferably, the battery 
casing 120 and battery locking latches 130 are constructed through a single construction 
process, such as injection molding, so that the strength of the connections between the 
battery locking latches 130 and the battery casing 120 are as strong as possible. Along 
the outer sides of the battery locking latches 130 are a pair of locking latch catches 135 
for engaging battery latching detents 155 located on the inner housing of the wireless 
electronic device 105 in which the battery pack 1 10 is inserted. 

The locking latches 130 include an elongate member having a first end 
and a second end. The first end is attached to a portion of the battery cell casing 120 
and the second end is attached to the battery cell casing in spaced-apart relation to the 
first end such that a clearance is formed between an inner surface of the locking latch 
member and an outer surface of the battery cell casing between the connection points of 
the first and second ends of the locking latch member. The locking latches are 
deformable so that the locking latches may deform inward toward the outer surface of 
the casing between the connection points of the locking latches to the casing so that an 
outer surface of the locking latches and the locking latch catches may pass by an inner 
surface of the latching detents 155. 

Figure 2 is a perspective view of the front side of the bottom half of a 
wireless telephone with a battery pack 100 of the present invention partially inserted. 
The battery pack 100 is relatively thin compared to the overall thickness of the 
electronic device 105, such as the wireless telephone illustrated in Figure 2. The bottom 
half of a wireless telephone illustrated in Figure 2 is illustrative of any electronic device 
in which the battery pack 100 of the present invention may be used. As shown in 
Figure 2, the battery pack 100 is constructed such that the exterior dimensions of the 


battery pack 100 closely approximate the length and width of the electronic device 105 
in which the battery pack 100 is inserted. Thus, the thickness of the battery pack 100 is 
minimized as shown in Figure 2. 

The bottom half of a wireless telephone case 150 illustrated in Figure 2 
includes a battery support structure 140 on which the battery pack 100 rests after 
insertion into the device case 150. Integrated support walls t^3 are constructed interior 
of the bottom half of the casing 150 for accepting the battery pack 100 and for 
providing a snug and secure fit of the battery pack 100 after full insertion into the 
device casing 150, such as the wireless telephone case illustrated in Figure 2. After fiiU 
insertion of the battery pack 100 into the device casing 150, illustrated in Figure 2, the 
battery contacts 125 of the battery pack 100 come to a stop at a position 145 interior of 
the electronic device casing 150 where electrical connectivity is obtained with 
corresponding mating electrical contacts (not shown) of a printed circuit board (not 
shown) of the electronic device 105 in which the battery pack 100 is inserted. As 
described above, if the electrical power contacts of the electronic device 105 are located 
in a different location interior of the electronic device casing 150, the battery contacts 
125 may be positioned at a different place along the battery pack 100 according to the 
particular design characteristics of the electronic device 105 to which the battery pack 
100 is mated. 

Figure 3 is a perspective view of the back side of the bottom half of an 
electronic device, such as a wireless telephone, with a battery pack of the present 
invention partially inserted. As shown in Figure 3, a pair of battery latching detents 155 
are integrally mounted on the upper surface of the battery support structure 140 of the 
electronic device casing 150. According to the present invention, the battery latching 
detents 155 provide latching engagement with the battery latching catches 135 
positioned along the outer sides of the battery locking latches 130, shown in Figures 1 
and 3. Preferably, the battery locking latches 130 and locking latch catches 135 are 
constructed with sufficient width relative to the interior width between the battery 
latching detents 155 such that during insertion of the battery pack 100 into the 
electronic device casing 150, the battery locking latches 130 are squeezed past the inner 


surface of the battery latching detents 155. Thus, the locking latch catches 135 slide 
past the battery latching detents 155 and catch on the forward edges of the battery 
latching detents 155 so that the battery pack 100 will be held tightly inside the 
electronic device casing 1 50. 
5 Figure 4 is a partial perspective view of the back side of the bottom half 

of a wireless telephone with a battery pack of the present invention fully inserted. The 
battery pack 100 is fully inserted into the electronic device casing 150. The battery 
locking latches 130 are oriented interior of the battery latching detents 155, and the 
locking latch catches 135 are stopped along the front edges of the battery latching 
10 detents 155 to secure the battery pack 100 inside the electronic device casing 150. A 
battery case cover 160 is illustrated in Figure 4 and is oriented along the rear edge of the 
O electronic device casing 150 and battery pack 100 for attachment to the device casing 

o 

150 for fully enclosing the battery pack 100 mside the device casmg 1 50. 

In operation, the battery pack 100 of the present invention is placed 
y 15 inside an electronic device casing 150, as illustrated in Figures 2 through 4, for 
^ providing power to the electronic device 105, such as a wireless telephone. To insert 

the battery pack 100 into the electronic device 105, the battery cover 160 is first 
removed fi*om the back side of the electronic device 105 as illustrated in Figure 4. The 
battery pack 100 is then placed on the upper surface of the battery support structure 140 
ry 20 and the forward edge of the battery pack 100 is inserted into the electronic device 
casing 150. As the forward edges of the battery locking latches 130 come into contact 
with the battery latching detents 155, the battery locking latches 130 are gently 
deformed inward with the fingers of the user to allow the battery locking latches 130 
and locking latch catches 135 to gently slide past the interior sides of the battery 
25 latching detents 155. The battery locking latch catches 135 engage the forward edges of 
the battery latching detents 155, as illustrated in Figure 4, and tightly secure the battery 
pack 100 inside the electronic device casing 150. 

Having the battery pack 100 encased completely inside the casing 150 of 
the electronic device, as illustrated in Figure 4, provides for very secure electrical 
30 contact between the battery contacts 125 and corresponding mating contacts of the 
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electronic device 105 in which the battery pack 100 is inserted. The combination of the 
enclosure of the forward section of the battery pack 100 within the casing 150 and the 
secure latching of the latching catches 135 of the battery locking latches 130 with the 
battery latching detents 155 make it very difficult for a loss of electrical connectivity 
between the battery pack 100 and the electronic device 105 in the event the electronic 
device is dropped or vibrated. As shown in Figure 4, the battery pack 100 is securely 
connected inside the casing 150 of the electronic device even when the battery cover 
160 is removed. Therefore, if an electronic device 105 utilizing the battery pack 100 of 
the present invention is dropped or vibrated such that the battery cover 160 disengages 
and separates from the casing 150 of the electronic device 105, electrical connectivity 
between the battery contacts 125 and the corresponding mating contacts of the 
electronic device 105 is maintained. 

The construction of the battery pack 100 allows for inserting the battery 
pack fiiUy within the casing 150 of the electronic device, and the thinness of the battery 
pack 100 allows for the manufacture of thinner electronic devices that may be 
efficiently carried by a user in such places as a shirt pocket, slacks pocket, purse or 
briefcase. The simplicity of the construction of the locking latches 130 along with the 
latching detents 155 of the casing of the electronic device eliminates much of the 
materials costs and labor costs associated with attaching multi-part latching mechanisms 
to a battery pack and an electronic device during the manufacturing process, as is the 
case in typical prior art systems. 

The present invention in its various aspects has been described in detail 
with regard to embodiments thereof. It should be understood that variations, 
modifications, and enhancements may be made to the disclosed articles and methods 
without departing from the spirit and scope of the present invention as defined in the 
appended claims. 
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